Hepatic heme metabolism and cytochrome P450 in cirrhotic rat liver.
Cytochrome P450 levels are often low in the cirrhotic liver but the reason for this has not been established. Because changes in heme metabolism may reduce hepatic levels of cytochrome P450, the relationship of heme turnover to cytochrome P450 levels has been examined in rats with cirrhosis. Cirrhosis was produced by repeated carbon tetrachloride inhalation. In animals with cirrhosis, hepatic microsomal cytochrome P450 content was significantly less (32%) than in controls. Heme synthesis was assessed by measuring the activity of mitochondrial delta-amino-levulinic acid synthetase and also by determining the incorporation (within 30 min) of radiolabeled delta-aminolevulinic acid into the microsomal heme fraction. Both these parameters were normal in rats with CCl4-induced cirrhosis. In addition, the activity of microsomal heme oxygenase, the rate-limiting enzyme in catabolism of heme to bilirubin, was not altered. Cytochrome P450 heme degradation was then determined directly by injecting radiolabeled delta-aminolevulinic acid and measuring radioactivity in CO-binding particles (microsomes incubated with protease to remove cytochrome b5) prepared at various times thereafter. By this method, the degradation rate of cytochrome P450 heme did not differ between rats with cirrhosis and controls. Finally, the availability of hepatic heme for formation of hemoproteins was deemed to be satisfactory in cirrhotic liver because tryptophan pyrrolase saturation was comparable with controls, and also because heme administered in vivo did not enhance hepatic clearance of the cytochrome P450 substrate antipyrine. The failure to find defective heme biosynthesis or accelerated heme breakdown and the evidence that heme is available in amounts that do not restrict hemoprotein formation indicate that aberrant heme metabolism is not the cause of low cytochrome P450 levels in this rat model of cirrhosis.